Marine pelecypods commonly reproduce by releasing gametes into the water, where external fertilization occurs. Usually, shelled larvae develop within 24 hr (Fig. 1) . The larvae are planktonic and swim by the ciliary action of the extended velum. The larvae of the hard clam, Mercenaria (Venus) mercenaria, remain in the free-swimming form for approximately 20 days. After their planktonic existence, they metamorphose into relatively sedentary juvenile forms more closely resembling adults. At metamorphosis, most of the more common marine bivalves average 200 to 400 ,u in length (J0rgensen, 1946) .
Advances in culture techniques have established the feasibility of culturing desirable species of bivalves commercially (Loosanoff and Davis, 1963; Davis and Ukeles, 1961 Serological typing. Antigens consisted of live organisms grown for 24 hr on TGY slants, washed, suspended in seawater, and adjusted to a density of approximately 1.5 X 109 organisms per milliliter. Rabbits were immunized by four subcutaneous doses, varying from 0.5 to 2 ml, administered weekly. At 1 week after the final injectioni, they were bled by cardiac puncture. The sera were separated, inactivated, and tube-tested for agglutinating titer against homologous and heterologous strains of the pathogens. A 0.2-ml volume of the serially diluted serum was mixed with a 0.1-ml suspension of a 24-hr culture of the bacteria, incubated for 4 hr at 15 C, and examined for agglutination. All strains exhibiting pathogenicity for larval bivalves, and the 27 Loyola strains, were tested in this manner.
Identification of pathogens. A typical strain of each of the five antigenic types of the larval pathogens was studied in some detail. Tests for gelatin liquefaction, nitrate reduction, catalase determination, carbohydrate metabolism, and indole formation were performed as described by Leifson et al. (1964) . Artificial seawater (one-half strength, pH 7.5 to 8.0) was uised for preparing the liquid base medium. Starch-agar was prepared by adding 0.2% soluble starch and 1.5% agar to the base medium. Abouit 1 ml of a 1:10 As the number of pathogenic isolates increased, they were screened for sensitivity to antibiotics by the use of sensitivity discs (Colab Laboratories, Inc., Chicago Heights, Ill.) on TGY agar plates spread with 0.2 ml of 24-hr broth cultures of the test organisms. Antibiotics tested in this manner included: chloramphenicol, kanamycin, neomycin, penicillin, polymyxin B, dihydrostreptomycin, and tetracycline.
RESULTS
Pathology and epizootiology. Two strains of gram-negative bacilli from the isolated moribund clam larvae and three obtained by centrifugation of a group of dead and moribund larvae proved to be highly virulent for larval bivalves. These initial bacterial strains proved to be the etiological agents of a disease we have termed bacillary necrosis. They were typical of many subsequent pathogenic isolates.
The course of this disease in experimentally exposed larvae is swift and dramatic (Fig. 2a) . Within 4 to 5 hr after seeding with a virulent pathogen, prodromal signs are a reduction of motility and a tendency for many larvae to lie quiescent with either rudimentary foot or velum extended (Fig. 4b) . "Swarms" of bacteria originating from discrete foci on the margins of scattered larvae appear simultaneously. These swarms are a pathognomonic sign of bacillary necrosis, although at this point larvae may seem otherwise normal. The swarms become progressively more dense and ubiquitous, in a manner resembling the swarming of bees (Fig. 3) Fig. 4 . European oysters are larviparous; fertile ova develop in a brood chamber of the adult for 1 week to 10 days before their release as pelagic larvae. The larvae illustrated were challenged 24 hr after release and experienced an overwhelming, fulminating infection. Ciliated protozoa appeared as scavengers after the height of the bacteria-induced epizootic, and apparently played no part in the primary infection (Fig. 4c) . Larvae challenged by pathogenic bacteria that had previously been heated to 65 C for 30 min suffered no mortality and appeared normal in every respect (Fig.  4d) .
Histological sections of the larvae, sampled hourly for 24 hr after challenge with pathogen MI 17, confirmed a massive bacterial invasion and proliferation, with extensive cellular destruction. These findings support the designation of this disease as bacillary necrosis. A detailed study of the histopathology is in preparation.
Host range. Strain M 17, an early virulent isolate from Milford clam larvae, was pathogenic for all of the lamellibranch larvae challenged (Fig. 2) showed polar monotrichous flagellation when stained from liquid cultures ( Fig. 5a and b) . The average wavelength of the polar flagella was 1.8 to 2.0 ,u for all five cultures. When stained from either broth or agar slant cultures, strains M 27 and M 74 were polar monotrichous flagellate. Strain M 17 showed a few individuals with one or more lateral flagella of relatively short wavelength (about 1.2 ,u). In addition to the polar flagellum of normal wavelength, strains V 65 and V 67 showed numerous loose flagella of short wavelength. This phenomenon was described by Leifson (1964) and is characteristic of polar flagellate marine bacteria which "swarm" on agar media.
Cultural characteristics. Growth was uniformly turbid, colorless, and dense in the liquid base medium. On agar, growth was smooth and colorless; strains M 17 and V 65 were very mucoid, and V 67 swarmed on solid media. All strains were halophilic and grew luxuriantly in simple peptoneyeast extract medium with the addition of 3% sodium chloride. All strains were more or less psychrophilic, and at 37 C either failed to grow or grew very slowly as compared with growth at 20 and 30 C. All grew well in media of pH 7 to 9. A characteristic of all five strains was their brief longevity when cultures were stored at 4 C. Most strains of fermentative marine bacteria in the Leifson collection could be maintained in a refrigerator by transfer every 2 months, whereas the larval pathogens invariably were dead after this period of storage. The same situation was found with cultures of Pseudomonas piscicida, a fish pathogen, which also died after a few weeks of storage. However, larval pathogens proved to be viable after more than 2 years of lyophilized storage.
Physiological characteristics. Strains 1\I 27 and MI 74 were morphologically and physiologically indistinguishable. The remaining strains had many characteristics in common but also exhibited differences (Table 3) .
Perhaps the most definitive characteristics of the pathogenic group are: polar monotr ichous flagellation in liquid media, fermentative anaerogenic metabolism of carbohydrates, gelatin liquefaction, starch hydrolysis, and a negative or weak catalase reaction. Few cultures of bacteria isolated from presumably normal Long Island Sound animals had all of the characteristics common to the larval pathogens. Control of infection with antibacterials. In vitro assays with antibiotic sensitivity discs against type cultures of the pathogenic serotypes rievealed that all were in some degree sensitive to four antibiotics: chloramphenicol, polymyxin 13, erythromycin, and neomycin (Table 4) .
Combistrep added to the seawater in larval cultures proved very effective as a therapeutic agent against challenge with organism M 17 ( 
